The purpose of this communication is to describe two cases of gross foetal abnormaity and to discuss the influence of intra-uterine environment on the development of congenital abnormalities when the contribution of inherited or genetic factors is made known by the co-existence of a genetically similar but normal twin. The anomalies will not be discussed in detail, but some explanation of the mechanismn of their occurrnce will be attempted, since, even if this proves incorrect, it may stimulate useful reonsideration of the problems presented by congenital malformations which now assume such a great importance in practice.
like Freeman, and Holzinger, 1937) found that at about the middle period of pregnancy the size difference in monozygotic twins was greater than at term and, on the average, much greater than for dizygotic or unlike twins. The careful survey of the literature on twin pregnancies with one twin blighted made by Kindred (1944) is also relevant Here one twin dies, usually between the third and the fifth month, and is retained in utero until the birth of its living partner at, or near, term. This condition has a roughly similar incidence in both monozygotic and dizygotic twins. The occurrence of this condition must suggest that the development of twins, even when they are derived from the division of the same ferdlizd ovum and possess an identical genetic inheritance, can be very significantly influenced by differences in the environment they establish for themselves in the maternal uterus. Joined or Siamese twins and double monsters are often closely identical (Szendi, 1939 (Newman, Freeman, and Holzinger, 1937, and Newman, 1942) (Streeter, 1920) showed a normal embryo and probably also an abnormal and yet monozygotic twin. Such cases are of interest, but have not been discussed in this connexion. Macklin (1936) Verschuer (1939) injected placentae and found thirty-two cases with circulatory anastomoses and these were all monozygotic twins on complete tests of resemblance. In one hundred cases there were two chorions and no anastomoses, and of these seventy-six were dizygotic and twenty-four were monozygotic after similar studies. It would seem that only some monozygotic twins possess such anastomoses and that in man, as opposed to cattle, unlike twins do not mix their blood.
The only alternative to such a study of foetal membranes is a meticulous comparison of blood groups, eye colour, iris pattern, hair and skin colour, form and texture, finger and palm prints, and general features. This is largely impossible in malformed infants, one or both of whom may die at birth. It prejudges the issue since only if there is close physical correlation will the diagnosis of monozygotic twinning be made. It was not employed in the cases to be described. Blood grouping is difficult in the newborn and could scarcely be useful when there are communications between the circulation of the two twins. Some companrsons might, however, give useful collaborative evidence of genetic identity in future cases. Case 1. Mrs. A, a primipara aged 45 years, was admitted at twenty-five weeks with severe preeclamptic toxaemia, oedema, urine loaded with albumen, and a blood pressure of 160/80. At thirty weeks spontaneous labour occurred and two stillborn female infants were delivered.
The placentae were fused, the partitions between the foetuses had been accidently torn in some places, but multiple sections of this and of the junction between the placentae of each foetus showed only amnion in the partition and the chorionic membrane was continuous from one placenta to the other.
Several large blood channels ( fig. 1) In foetus C the cardiac anomalies are those which would arise from disurbances of those growth processes which are normally most active at the end of the fifth and beginning of the sixth week of embryonic life. The anlag of the septum primum has then appeared, the antero-superior and posteroinferior endocardial cushions between the future auricls and ventricles are present, the interventricular septum is incomplete, and the spiral subendocardial bulbar ridges have formed but have separated the aortic and pulmonary channels only in the distal part of the bulbus. The actively growing free edges of the septum pimum have not united with the endocardial cushions, nor have these fused to divide the single atrioventricular channel into right and left c s The interventicular septum is growmg upwards, but will not complete the separation of the ventricles until about the eighth week.
The growth of the bulbar ridges is active, but not complete, in the proximal portion of the bulbus, and the positionig of the aortic and pulmonary orific is therefore not determined. Most of these changes will occur in a few days and, whatever might subsequently happen, the heart found in this foetus could not then be produced. The disturbance of development affected almost every structure, and the primary disturbance may well have been one operating for a period about the fourth week of intra-uterine life. About this period embryonic growth activity, which is slightly more advanced in the head region, is directed to the closure of the neural -groove in the region of the spinal cord and to the organization of the overlying mesoderm. The primitive pharynx is forming and the laryngo-tracheal groove on its floor is the site of active growth which will later form the trachea and the paired lung buds. The four divisions of the heart are present and still separate (sinus venosus, atrium, ventricle, and bulbus cordis), but soon the septum primum and the bulbar ridges are to appear and the heart should assume its more adult shape and the auricular and ventricular chambers be divided by their septa. The differentiation of the skeleton of the limb buds is at a critical stage. The anlage of the liver has appeared but the stomach enlargement and the dorsal and ventral outgrowths of the pancreas are scarcely to be recognized. The expanding cloaca has scarcely yet begun to be divided by the growth of the urorectal septum. Development of a part of the genito-urinary system is also active, but even if this were disturbed, renal structures might still be derived at a later date from the caudal end of the Wolffian duct system where developmental activity is somewhat later. Though these two cases are presented to suggest that environment sometimes determines congenital malformation, it is not intended to suggest that the environment is the only cause of congenital malformation. If this viewpoint should receive further support efforts to improve the supply of the metabolic constituent or constituents limiting embryonic growth at the critical period, perhaps by increasing the level in the maternal blood, are relevant and might result in some reduction in the incidence of congenital malformation. A belief in the exclusive operation of an unalterable genetic inheritance must be avoided.
Smxmary
Two sets of twins with monochorionic placentae and placental vessel anastomoses are regarded as monozygotic twins. One of each set showed malformations affecting many different organs. Since the genetic inheritance of the malformed twin should be similar to that of its normal partner, it is suggested that the malformations arose from an arrest of normal development when the placenta of one twin was at some environmental disadvantage in obtaining nutrition from the utero-placental site for a short period early in intra-uterine life. The abnormalities found were consistent with some such non-specific influence causing an arrest of development of those structures whose formation might be in a critical stage at about the sixth and fourth week respectively.
